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Summary. From recent findings concerning free radical 
injury in several types of amyloidosis, it appears that 
free radical injury is involved either amyloid formation 
or in post-fibrillar modification. As we show in this 
review, among the more than 20 different types of 
amyloidosis, only a few types of amyloidosis present 
direct evidence of free radical involvement in amyloid 
formation. However, if we search further for other types 
of amyloidosis, other important information on free 
radical injury may be forthcoming. Free radical injury is 
probably central for the toxic properties of amyloid 
deposits. 
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injury have been performed (Ando et al., 1989a, 1990; 
Hirota et al., 1990; Steinberg, 1993; The  Alpha- 
Tocopherol, Beta-Carotene Cancer Prevention Study 
Group, 1994). 
It has been suggested that in both systemic and in 
localised amyloidosis, free-radical injury may be 
involved in the amyloid formation process, and several 
in vitro and in vivo studies have implicated free radical 
activity in several types o f  amyloidosis,  such as  
Alzheimer disease, familial amyloidotic polyneuropathy 
(FAP), and B2 microglobulin amyloidosis. 
In the following, a survey of the studies implicating 
free-radical injury in amyloid diseases is presented. 
Advances in immunohistochemistry techniques, and the 
development of new antibodies have increased the 
possibility of detecting injury caused by oxidative stress. 
Alzheimer disease 
Introduction 
Oxygen toxicity has a major impact on most bio- 
molecules, such as nucleic acids, protein, lipids, carbo- 
hydrates, and other low molecular weight compounds 
(McCord, 1980). Thus, the organism's ability to protect 
itself from oxidative stress is one of the prerequisites for 
aerobic life. Although intracellular levels of oxidative 
protective enzymes, such as  superoxide dismutase, 
glutathione peroxidase, catalase, and other heme- 
containing peroxidases are high, the levels in the 
extracellular compartments are comparatively low 
(Hirota et al., 1989). Therefore, free radical injury, has 
been suggested to be involved in the pathogenesis of 
various diseases, or to have acted as  a propagation 
factor, and several therapeutic trials to reduce oxidative 
Offprint requests to: Magdy El-Salhy, MD, PhD, Section for 
Gastroenterology and Hepatology, Department of Medicine, University 
Hospital, S-901 85 UmeA, Sweden. FAX: 46-90-143986. e-mail: 
magdy.el-salhy@medicin.umu.se. 
* Dr Yukio Ando is working temporarily as a visiting Professor at the 
Department of Medicine, Umee University Hospital. Permanent address: 
First Department of Internal Medicine, Kumarnoto University School of 
Medicine, 1-1 -1 Honjo, Kumamoto 860, Japan 
One of the histopathological hallmarks of 
Alzheimer7s disease is the senile plaques that are found 
in the neocortex and hippocampus (Alzheimer, 1907). 
The main constituent of the core of these plaques is a 40- 
43 peptide sequence called B-amyloid (AB), which is 
capable of destabilising calcium homeostasis and 
exhibits neurotoxic properties (Yankner et al., 1990; 
Mattson et al, 1992). 
In a number of studies, the cytotoxicity of M(1-40) 
and its active fragment M(25-35) could be suppressed 
by catalase and antioxidants, i. e., vitamin E and 
melatonin (Behl et al., 1994; Lockhart et al., 1994; 
Pappolla et al., 1997). Treatment of both cultured 
hippocampal neurones and synaptosomes with AB(25- 
35) produces substantially increased concentrations of 
the lipid peroxidation product: 4-hydroxy-2-nonenal 
(HNE) (Keller et al., 1997; Mark et al., 1997). Further- 
more, neurotoxic effects of both AB(25-35) and HNE 
could be prevented with glutathione ethyl ester, whereas 
the antioxidant, propyl gallate, was effective only against 
A13(25-35) neurotoxicity (Mark et al., 1997). AB- 
resistant subclones of PC12 cells do  not, unlike the 
parent cells, accumulate peroxides upon Al3(25-35) 
treatment, due to an over expression of antioxidant 





